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Abstract
Secondary sclerosing cholangitis (SCC) in critically ill patients is a largely unrecognized but growing complication. Indeed,
there is an increasing number of reports of patients with sclerosing cholangitis who were survivors of the life-threatening
disease requiring aggressive intensive care treatment. Here the endoscopic features of SCC in a critically ill patient with
massive jaundice are reported in detail. Therapeutic options for most forms of SSC are limited, but some suggest that
endoscopic removal of intraductal biliary cast sludge might improve the biliary ﬂow and the course of the disease. In the
present case, cholangioscopic clearance of biliary casts and debris did result in transient improvement of bile drainage and
jaundice, however, this effect was not sustained. This article is part of an expert video encyclopedia.
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Video Related to this Article
Technique
Endoscopic retrograde cholangiopancreatography (ERCP),
Cholangioscopy.
Materials
• Duodenoscope: Frimberger duodenoscope with short-access
port, Karl Storz, Tuttlingen, Germany.
• Cholangioscope: Karl Storz, Tuttlingen, Germany.
• ERCP cannula: Fluoro Tip, Boston Scientiﬁc Corporation,
Natick, MA, USA.
• Biliary cytology brush: Cook Medical, Winston-Salem, NC,
USA.
• Mini Dormia Basket: Karl Storz, Tuttlingen, Germany.
• Biopsy forceps: Karl Storz, Tuttlingen, Germany.
Background and Endoscopic Procedure
Secondary sclerosing cholangitis (SCC) in critically ill patients
is a largely unrecognized but growing complication. Indeed,
an increasing number of gastroenterologists report patients
with sclerosing cholangitis who were survivors of the life-
threatening disease requiring aggressive intensive care
treatment.1–3 The etiology of this severe complication is un-
known, however, ischemic injury of the biliary tree with the
formation of biliary casts and subsequent ongoing biliary in-
fection due to multiresistant bacteria seem to be major
pathogenic mechanisms in the development.1,2 It is believed
that the disease shows two stages that can be differentiated at
ERCP2,3: the initial phase is characterized by biliary casts and
discrete irregularities of the bile ducts. In the further course,
progressive sclerosis with formation of multiple strictures of
the bile ducts is observed. Inﬂammation, stricture formation,
and progressive destruction of the biliary tree lead to rapid
development of biliary cirrhosis.
The case of a severely ill 62-year-old male patient who re-
ceived mechanical ventilation and vasopressor treatment for 19
days for septic shock and multiorgan failure was reported. After
3 weeks, the patient developed severe cholestasis, but sono-
graphy did not reveal dilation of the biliary tree. An ERCP was
performed 2 weeks after the ﬁrst clinical signs of bile duct injury.
ERCP revealed the typical appearance of early-phase SCC
with discrete stricture formation and beginning obstruction of
the lumen. This appearance of SCC cannot be distinguished
from the appearance of primary sclerosing cholangitis. How-
ever, in SCC, intraductal biliary cast formation results in a very
typical ERCP imaging feature: intrahepatic bile duct ﬁlling
defects indicated by typical double contours. Moreover, some
black biliary casts emptied out of the common bile duct on
saline immersion through the catheter.
Cholangioscopy with the short-access Frimberger cho-
langioscope was performed for macroscopic assessment of the
damage and extraction of biliary casts with the basket tech-
nique. Of note, there was no biliary cast formation down-
stream of the biliary bifurcation and no signs of sclerosis and
stricture formation. In contrast, intrahepatic bile ducts showed
severe inﬂammation and ulcerations with adherent debris and
biliary casts. As far as possible, biliary casts of the larger
intrahepatic bile ducts were removed with a Dormia basket
under direct vision. Occluding material in the smaller bile
ducts, which was impossible to extract endoscopically, was
treated with saline rinsing. However, due to the insolubility
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and the adherence of the casts, rinsing had a limited effect in
removing more of the intraductal material.
Cholangioscopic biopsy sampling was performed and
histology revealed ulcerated biliary epithelium with
hemorrhagic exudates in the bile ducts. This ﬁnding is in ac-
cordance with SCC.
After endoscopic extraction of occluding material, a moderate
biochemical improvement of cholestasis could be observed.
However, this effect was not sustained and the patient experi-
enced progressive cholestasis three weeks after the intervention.
Key Learning Points/Tips and Tricks
• Clinical features indicating ischemic cholangitis during the
initial period are latent and not speciﬁc, making early
diagnosis difﬁcult.
• ERCP and cholangioscopy are the gold standard to diag-
nose biliary casts and beginning of stricture formation.
• In SCC, intraductal biliary cast formation results in a very
typical imaging feature at ERCP: intrahepatic bile duct
ﬁlling defects indicated by typical double contours.
• Removal of biliary casts might improve biliary drainage in
the short and even medium term. However, in most re-
ported cases, this success is not sustained.
• The prognosis of SCC is poor and most patients show rapid
development of biliary cirrhosis.
Scripted Voiceover
A 62-year-old patient developed severe cholestasis after 19 days
of intensive care treatment for septic shock and multiorgan
failure. Sonography did not reveal dilation of the biliary tree and
an ERCP was scheduled for the suspicion of secondary sclerosing
cholangitis. Two weeks after the onset of cholestasis, this ERCP is
performed. The common bile duct is cannulated and a balloon
catheter is easily advanced. Contrast injection reveals a slim
common hepatic duct but suboptimal ﬁlling of the intrahepatic
biliary tree. Therefore, the balloon catheter is advanced to the
conﬂuence and blocked half-way to obtain an occlusion cho-
langiogram. Now gentle ﬁlling of the intrahepatic biliary system
unmasks a multitude of discrete abnormalities that strongly
suggest the presence of secondary sclerosing cholangitis: there is
rareﬁcation of intrahepatic bile ducts with marked thinning
toward the liver’s periphery. There are also multiple irregular
strictures of different degrees and some beading of the bile ducts.
Let us have a close look at the cholangiogram: here we can
appreciate a marked paucity of intrahepatic ducts. The arrows
point to areas with strictures and thinning. This appearance
cannot be distinguished from an early-stage primary sclerosing
cholangitis. Here we see a very typical imaging feature that is
indeed highly suggestive of secondary sclerosing cholangitis:
The white arrows point to ﬁlling defects caused by biliary casts.
Formation of biliary casts and debris is a very early event in
secondary sclerosing cholangitis. In a next step, peroral
mother–baby cholangioscopy is performed to establish further
the diagnosis and eventually remove biliary casts. The baby
cholangioscope is introduced through the working channel,
pushed inside the oriﬁce of the papilla, and then advanced
intraductally. Fluoroscopy might be used to establish optimal
position and guide the baby inside the bile duct. Here we see the
cholangioscopic view. This is the cystic duct branching off the
common bile duct. There are no visible abnormalities at this
level. The cholangioscope is now further advanced to the con-
ﬂuence. This is the level of the bifurcation. And still: the bile
ducts look completely normal. Now, look here: At this point, the
intrahepatic bile ducts are occluded by debris and biliary casts.
Fluoroscopy conﬁrms the position within the right hepatic duct.
However, we see more than just occluded ducts. Have a close
look: the mucosa of the ducts shows ulcerations and severe in-
ﬂammation. The mucosal surface is partially covered by adherent
sludge. To optimize visualization, intermittent water immersion
through the working channel of the cholangioscope is needed.
The cholangioscope is withdrawn a little bit and now the left
hepatic duct is inspected. We see an identical appearance with
severe bile duct damage and extensive biliary casts. In a next step,
we attempt to remove parts of the biliary casts. To this end, a
mini Dormia basket is advanced through the working channel of
the cholangioscope. Under direct vision and ﬂuoroscopic con-
trol, bilary casts are extracted with the mini Dormia basket step
by step. The Dormia basket is advanced, then opened and pulled
back gently. We have to make sure that we never advance the
basket against high resistance, as this device might cause serious
trauma to the bile ducts. Each time we capture a fragment, we
have to remove the cholangioscope to the level of the common
bile duct. The basket is emptied by jiggling and then it is ad-
vanced again to repeat the procedure. This intervention is truly
laborious, as you can see. However, it is the only way to mech-
anically clear the main intrahepatic ducts and improve bile ﬂow
in these seriously damaged and occluded ducts. Here, a large
fragment is caught and extracted. Now all fragments amenable
for extraction are removed and we get a clear view of the mucosa.
Now we can appreciate the whole extent of the ischemic mucosal
damage: well-demarcated conﬂuent ulcerations, inﬂammation,
and adherent sludge and debris. Of note: there are also some
areas of normal mucosa within the inﬂamed and ulcerated areas.
Multiple biopsies are sampled under direct vision for histological
conﬁrmation of the diagnosis. The short-access cholangioscope
has a working channel of 1.4 mm diameter that allows us to
advance a biopsy forceps large enough to sample adequate bi-
opsy specimen for histological workup. It is truly remarkable that
in the present case, intrahepatic ducts show severe ischemic
damage, whereas the extrahepatic biliary tree is not afﬂicted. To
our knowledge, this is the ﬁrst reported case of cholangioscopy in
a patient with secondary sclerosing cholangitis. After endoscopic
extraction of occluding material, a moderate biochemical im-
provement of cholestasis was observed. However, this effect was
not sustained and the patient experienced progressive cholestasis
three weeks after this intervention.
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